Production of semi-biosynthetic nepetalactone in yeast.
Microbial-based production of natural products provides a promising alternative to synthetic production and isolation from the native producer. The recently discovered NEPS1 cyclase/oxidase completes the biosynthetic pathway to nepetalactone, a biologically relevant iridoid known as both an insect repellent and cat attractant. In this work, we employ yeast-based whole-cell biocatalysis to produce semi-biosynthetic nepetalactone from a low-cost precursor via a four-step enzymatic process. The dependence of product yield on bioprocess parameters ranging from induction of gene expression to substrate loading was investigated. Subsequent factorial design and response surface methodology optimization approach enabled a 5.8-fold increase in nepetalactone titer to 153 mg/L. Our study provides insights into strategies for operating plasmid-based bioconversion of a fed substrate and sets the stage for scalable, microbial synthesis of nepetalactone.